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(54)TitIc: GENES ENCODING PROTEINS HAVING ACTIVITY OF TR/VNSFERRING SUGAR ONTO AllRONE 

il 

(57) Abstract 

Genes which encode proteins originating in, for example, petunia or antirrhinum and having the amino acid sequences represented by 
SEQ ID NOS: 2, 8 and 10; a method for expressing the proteins by using these genes, etc. By transferring such a gene into a plant free from 
this gene, a yellow pigment aurone can be stabilized and thus a plant with yellow flowers can be obtained. 
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m m m 

t - a > {c IJI ^ $E ^ t # ^ 1^ t ^ ^ a t ^ =1 - K ^ 5 it 15 ^ 

11 {cSo i^T I) o ltfe(is i(c :/7 p X y ^ KS.a"^ ^ U ^ > {c i 
* t S C i ^ - 0 O m 7 7 ^" y ^ K S 5tt ^ 

^cCfeSU. ti)^^y%l. ^-p>^l. ^fe7 5 ^' y -;mcr)Zoc7) 

/yU-7°{C^{j- btL-S (^H. /<^^7fwUx^ 1, P49-57. 1990) 

o 

t - u y\,t^ 2oc7)7i^;l/S;6<-:^h Kn75>03o®j^^Jf^ 
^ ^/MTIS^ LTl^ ^ tlMT^) ^ . :t-D>iLT{i. 4.6.4'- 
h ij h K o 4^ o > . ^ - U ^ X ;l/ 7 b f- > , 7' 5 

> i 7'" 5 7 ^ X 7 5^ > , 7. ^ - =5- 7.\z\i.i^ - V ^ 'J y iiK 7^ 
ti' t iz It t - lyy •> 'J y :fy< , ^' 7 {c x ;u 7 L/ f- > . Xs 4=^- 9 5 
4^" ^ « 7' -5 ^ X 7 ^ > , ^ ^ ^- X 7 U ^ > ;6< ^ n 

7 5 ^' y ^ K 7 •> yu^b. KH-fb. f- 'fb 4' ® lis ^ 
^{^Tfe «9 . 7^ n T y ^ H\ ^ ^ U ^ > $ tl T C i tI^^ 

^1^0 $ * t ^i:ii^<ji® 9 ^iieii'fbJi^ 1) ^mo^-^^t m 
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_ ^ ,m ^ . 7 -7 d^' y ^ F CO i @ c I) It ^ - a > ( ^ - 

u -> V? > . 7" ^ 7 ^ T 7 ^ > ) 7 ^ y K (7) 7 fc >^t ji;; ^ -t. 

C cb b ^ le M -fh U ^ - o > ^< ^ S L T 1? l£ -t 'S i6 (k:^ g c ^ -5) 

7 ^ 4^- y ^ K C73 If i|£ ^ S it 15 ^ :fo J: §1 ^ y£ 14 (i $ ^ ^ 

M^ii. y y y ^ K © 3 {C IS ^ ^ t" ^ UDP- ^- - X : 7 
^ 4^" y ^ K 3 - y ;U n ■> ;l/ h ^ > X 7 i 5 - -tr' C 3 G T ) ^ □ - K 
-r^^Sfii^fi^ h ^ zi iy^ i^^^ ^ 16 t L X < o:) 

ffitl^^ b If b nrfe i9 . #i|ffl{Cjl|?|if ^ tlTl^ ^ (The Flavonids: A 
dvanced in research since 1986. Published by Chapman & Hall, 
1993)o 

tti. 7 5 4^" y ^ K c7) 5 14 {c M ^ 1^ 1" UDP - ^- ;l/ =1 - X 7 ^ 
tH' y ^ K 5 - y V ;l/ h ^ > X 7 i 5 - -t?" ( 5 G T ) □ - K ^ 
l)iSfE^(i> '>V. h U'^7S.O^"^<-'^i-;6^ b ^ □ > ^'^ tlT 
l^S (lli^i^r?Fl§-t ; W099/05287) o 

L L ^j: b . 7 -5 d^" y ^ K © 7 {c|g |g # -r 6 UDP- 7" =J - 
X : 7 5 ^' y K 7 - y" □ ■> ;b h -7 > X 7 X ^ - € ( 7 G T ) ^ 
:3 - K 1" S it T s y" b - 7° 7 yl/ - 7 7 5 ^< y > # M 6^ 7 - ^ 

n •> h ^ > X 7 X ^ - -if- © fl ^ ® fR ^ ^) .5 © ^ T ^ (Arch 
ives of biochemistry and biophysics 282,1, 1990. 50-57) o 
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;f7"-/X.7 5T^^7n5 (Creopsis grandi flora) 

i-ih^ (Plant science 122. 1997, 125- 1 31) t< . gf5 5^ M If 

. ^<-(tiV^y ^baicalein)© 7 {4iC^-;Uzi-x^irte^t--5Sf^^ 

n-omm^mMMii^ • ps.b uFQii^<^m^titzt(Dn^^<^6 c 
1997^. ni 5 in]Bt-tr>7jai]ia5->7-4ti^-^^ii) . c^iii-^?^^ 

pS. b UFGTliCffi^5lttcD^^,^it^5^ i LT(i. t--^{C^/<D Safeco 
ISlOa 5L-JlS5a/j<fE^$nTl>^ (Plant molecular biology, 31: 
1061 - 1072. 1996)^^ Ui (D m ^ 'i^ '\± (7GT?g'f^fe) {Col^Tfi 

^ 'i^- y ^ Krai-- t Sg#Mt4 5C^ ^ 4^ ^ C ch ;6<^n ^ tlT § 

>7xD-;b. ^;U-tr^>5c(:J^-^ f- > L T (i ^ n € tl. 7. 
0 %. 6.5 %&^>\ 4.4 %O«ttL;0^^$4n^, $ ^ {c. t Kn 

-;Mc^t LT(i^< If ^$51^ L/j:i^ (Tanaka et al. Plan 
t Cell Physiol. 37, 711, 1996)o 



wo 00/49155 PCT/JPOO/00876 ■ - 

tfz. 7" K s ^ CD 7 5 y ^ V - 3 - m't^^m^MBT-^ 9 ^ 

-yitLi^mmr-'/^ik^M\'^Ltztc6. •> 7 ^ ^ y {I t S Km(i 
30//M ^ Vniax{i 905 nka ta 1 s/mgl? Jo 6 ® iC ^(^ L . ^Jl-t^yiZt^t 
4Km(il5/zM . Vmax{il8.9 nkatals/mg 1? ^ . J^^ iM iK l^'X ^ 
mt^h-^fz (Ford et al. J. Biol. Chem. 273, 9224, 1998) c 

z. t. ^ ^xj-hh-y =} -^^ J ^ K ^ ® ^ Ie ^ ?g i4 7!;^ b Ilk o 7 ^ ^' y ^ 
K © ^ 'te ^ ^ ^ (c II fi -c- ^ I i ^ ^ L T § o 

^ ® r?f1 /t; 

5 ^' y ^ K-^otil^-^s^Srgtt'i-i^S'it ^ c t (ian ci. o y^o 

X C * |g BJ^ ^ ^ 7 5 d^" y K ?g O 7 -e. ^ ;t - p > {C lil 

*^0J1#b(i^ 3 /< f- S ir<(7) pS. b UFGTlitlE^^r^^^ ^- 

I 

7° a - 7" t L T $ b {C ^11.:^ ( Ant i rrhinum ma j us) <]: ^ ^ - n > ic 

5^ ^-7 (Petunia hybr i da) J: «9 ^ - o > Cfl ^ 15 ^ § S 14 ^ W 
^SieK^:3-Kt-|)jif5^^2@l|l5JliL/Co 



^ t ' PCT/JPOO/00876 

m iz J: ^ iz J: iQ i]^ m ^ tir 6 T i y S$ ffi ?ij # L . R-dt^- 

> vx> h/A^#TT-'f yj y^xL. j§.o;t-p > {elicit 
mi uy^ xi KpESBGT- 1 (Di^mum^^stmr-^ 6o 



5 



wo 00/49155 PCT/JPOO/00876 ; - 

^tt. M <^ ^ ^ © It # ® c DNA y y'5 ^) -^i^r-Jj^t^o n 
ihtlfz c dHk ^ >f y ^ U - ^ . 3 ti' ^<i- ^^(Dy y 7^ J ^ K 7 - 
iJ^^i^MMmB^l: i> 6 pS. b UFGTl^ffl T X ^ U - - > ^'^ L . ^ 

m ^ ^ 'n li- o ii a f . -t ® p m ^ .i^^ mcomi$.t. m m 

il^r. * {i . @e ?ij # -i- : 2 . 8 X 1 0 ^ ^ 7 ^ y E 

@e {c l^ T . I m^^ hmmm(DT i J itm. rz/ 

/Xiiik(D7 i y {c ct ^ a ^ 13 ct ^ II tffi $ n T I ^ T ^ y s ^ij 

^ - Vt ^MB^li. cDNA^fc{j:y y ADNA iLT. ^ m 
X (i ^ 5^ ^ - 7 b f# § C i T i § o c DNA ® ^ o - > 
(i. ^JteM 2 ~ 3 Ra" 6 {C a j^fi^{Cfe-a$ nTl> -So y A DNA ^ 
?i ^ (c . ^ X ^ f- ^ 7 t> S o T y y A 7 y 5 
•J -^f^ilL. ^tl^ii)IScDNAX{i^c7)iifrjt{C J; OS/ifCtA^oTX 
^ U - - > ^'t !> C i (C J: «9 t#S C i ^ l>o 
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wo 00/49155 C, PCT/JPOO/00876 ;*.. 

1= ^ : 2 . 8 X 1 QIC tt: t- 7 W ffl^ E ^ t -5 M M 't- =1 - K -ch 

^DNA . m:^iicMh(Di^mmy^i^t'. B^it'^^^^Mmm. pcr -am. 

it Is ^ ^ t -i) i6 S /i (At o T mfli 1 1) C i J; 0 f C 

m ^ /£ 'ari3 - V L M.-^ h t oy^ B '-^ t mUt 6 7 i y m K ^iJ 13 
- K LT a C i l>o o T*^Bgu^ : 2 . 8 X (1 

g|5 5} ^ W ^ 8 ^ K i X h ij > X > h ^ {4: T c 7" 'j ^'^ X L 

± 12 ® ^ W 7- y ^" ^ -tr' - V 3 > O ^ # {c 4bH ^ T . i!^ ^ i L T 
(i. 5 XSSC . 0. 1 %SDS . 50V^<Ut L < . $ ^ L < 2 

XSSC . 0. 1 %SDS . 50°C. $ bJC ff ^ L < (iO. 1 x SSC . 0. 1 % 

SDS . 50°CT:-^) ^ o 

tfz. ± le © ^ 7- >j ^ -tr' - ■> 3 >(c .ioH ^ T . Se ^ij # ^ : 2 . 



wo 00/49155 PCT/JPOO/00876 - 

m^lj-m^^mt 60 Z.(Dlji!Hi^ ijtS®^aM<& ^ - K^a DNA 

^i.mmtLrii. m^mm. li^-icmmmm. m^iOKmrn ces 

cherichia coli) . /<->;UX (Bacillus) M'mM. Mx.(f^<->;bX 
• •t^ 7" ^ 'j 7s (Bacillus sub t i I i s) ^ •> ;U X • 7" U f X ( Baci 1 1 

us Brevis)^. T^^^^^fe). I^ij X. (i" ^ ffl 11 ^ M^iimM. 

y ti u i -{z X (Saccharomyces)MSI^. ^ y ti a i -ii x - 

-tUf->x (Saccharomyces cerevisiae) . ^^^'itrhitm. 

l,ir X^jl^ ;l 7. (Aspergi 1 lus)ji^i;^s. M ^liT X ^ ^ Jl^ X 
•7fiJ-tr'- (Aspergillus oryzae) . T X ^ Jl ^ Jl X - — ti' - (As 

pergillus niger)|pA<^ (f b n o o 

(i^ /c. x. (ill 4^5 ^ l ^ T ^ -tt L 

46 ^ C i ^< T- ^ o 

* ^ © DNA ^ # ^ -e 4' a ^ ^ ^ - s # C ^ il ^ ^ ^ - {i ^ H $IJ 

g^^^^ ^-©yp^-^-i LT(d:. trc -f u ^ - 9 - . tac 
7°n^-^-. lac 7°u^--^-. T7 7°o^-iJ^-#;^{^ffl^SC 
i^^-ei. SI«Mia< ^ 37 -©7°o t - ^ - i LT{i. j?ijx.{il?fl 
^ H * it ? © 7° o ^ - ^ - , i^ij ^ / i; -tr □ 7 ;U t K 3 'J > 
X t K D y :^ - -tf" 7° □ ^ - ^ - , ^ ^' |. 4. ^ _ 7° p ^ _ ^ _ ^ 
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wo 00/49155 PCT/J POO/00876 

i^m^^-hs t - ^ y izm ^ 1 6 m i± ^ ^ ^ ^ m & n ^ mm. 

^) I) l> (i ® 7° D ^ - ^ - (7) $11111 T iiM L . 7 D ^< ^ X U 
A ^ I ^ a ■> X X A ^) ^ I ^ (i /N - 7^ ^ ^ ;b 7^- > . i b ^ h p - 

U - ■> 3 > ffl I ^ ^ -> X 7^ A -C ^ hf^m^ii^i- a. - 7 . . -h 

-T- II\ h ;m 4::- ^ 3 ^ ^ 'J > K ^ , ^'^ 7 ^ 7 X . ^ ^ - Ij 7° ^ 

C 2g A -t n Tb # ^j: c ^ - p > fc If ^ ^ -5 ^ i± ^ W il- -5 ^ 
?^ - p > (c tlf ^ .it ^ -r A, ;^ /3 ^ g ^ 1^ ^ ^- :^ ^ 

T- ^ - p > fjjf it $ n . Tf- - p > /j< ^ ^ 'ft -r c i /j< ^ *j $ n 
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wo 00/49155 PCT/JPOO/00876 _ '- 

:n i1' y< i- ^^pS. b UFGTlit ^ ® 7^ - □ > ^ © ff 15 ^ y£ # {C o 

^^r. 2^ T (C IE ® ^ (c J; ^9 flJ L J]i g T CO ^ H < ^ - pE 

1 1\ pS. b UFCTliife^ ^J^TO 2 ^ -'^ffl l^TPC 

R f^m^n^'. NdeIS.a^'BamHI ^ h^^ALtZo 

5' -ATA ACT ACA TAT GGG ACA ACT CCAC-3' (iS^iJ#-t : 3 ) 
5' -CAG AAC AGG ATC CAC ACG TAA TTT A-3' : 4 ) 

PCR Klti^lii. pSBGT-1 300ng . Ix Native Pfu DNA ^) / y - 
Hz" i)i ffi ?S (Slratagene) . 0. 2mM dNTPs , -f ^ ^ -7 - ^ ipg/ u 
1 . Native Pfu DNA ^^ 'J / 7 - Hz" 2. 5U/j^ b tj: § Ii5 50 I (C pj !!g 
L /Co 95"C-e 3 ^Klt^ i^tim. 95°C • 15^. 50°C • 2 ^ 

R'J12V • 2 ^(DKJt'^^i: [ ^ ^ JV t L s 30+^ -f ^ ;^^Tl^. wlltJC 
72°CT- 7 ^^TamS Lfco 

li^n/cPCR M^^NdelS-O^'Bamlll vmitL. [5] C < Nde I R O^' lia 
niHI T/^^b L /cpET-3a-; ^ ^ - (Stratagene) iiil^L. pESBGT-1 

^t^l^ L (H 1 ) o pBSBGT-l^oJ: a'pET-3a^ ^ ^ -^ffl l.>T. € 

i 

n^' tli t° ^> U 7 > • n U (Epicurian Col i) BL21(DE3) (Stratag 
ene)izmn^i^ L /Co 7 > t° >^ U > 50 g/ml ^ ^ 

L Bl^iilj 3 iniTr37°C c-D^^i L/Co ^©fiJl^S 500 u \ ^ 

. 7 > t° ^ U >50xz g/inl^#t; L B l^iti!50ml fC ;t A600= 0. 6 ~ 1. 
0 KMt ^tr-i^mifz'i^^ I PTG ( ^ V 7° n t° ;b - -D- ^ ^ 
^ht:5y->K) ^^^/aj^O. 5mM iC/j: ^ cfc 9 Jn;i. 28°CT 4 B^fallg 
?^iP^;Di^ (SOOOrpm. IO^^PbI. 4 °C ) «®L/Co 
^ b -y h ^ 5 m\(DmWM (lOmM'j h V ^ M.. pH6. 5, ImM 

- y y h i ^ y -;K2-ME)) {CSi/iL. ^ ;^ IS t| T M 
m^^^Lfz'ik. M'L^^m (15, GOOrpm. 55^. 4 °C ) n^tlfz 

I 0 



wo 00/49155 
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m^'i^'\±ii t - y -y y izm ^^-X . i- ^) y >f - y )\y t t ^] 
y^m%. t LTiJ^ L /Co 



fflil^^^50/il (CO.IM Tris-HCl, pH8. 0, 0. 055(1 2-ME 1 50 /z 1 ^ 
in;i. 30°C-ei05^rBl{*/aL/Co ^om4.66mM^- U"^ ■> > 5/^1 
. 5mM UDP-^";l/ n - X50// 1 ^ ^ . 30°C "e 1 !1# Pal $ "tf /c o 5 
% TFA ( h 'J 7 ^ D ) ^ ^ t,^ 90 % 7 -t h ^ h 'j 200 1 ^ 
^JD^. I^it^^ff ± $ 15.000 rpm. 4 °C it 5^ M L 

. If n ± ^ 7 ^ ;U ^ - ( T -9- X 0. 45 X/ m > 4 mm M i 1 1 ex - 

h ^- ^ 7 ^ - T- 5> Iff- L /I o 

53-|;i-^#UJ^T®ii ^9 T ^) a o ^ ^ A {lAsahipak-ODP-50 (4.6mm 
0x25Omm. BgftmX) ^ffll^T. ^l!)ffl{ciiA i L T TFAO. 
^^t;HcO . B i LTTFAO. U t;90KH;,CN^ ffl l> . B ?^20 

\ t-^^ '-mmo^ ^) - 7 i^^y h 205> m o m bioo% ^55^ m 

WlfZo Mi^^iO.eml/min.Va^fZo ^i^ tB H A380nm5c a' S i$ PDA |^ 

I 

ttiSSPD-M6A Tr 250-400nm OWl^T.^^ h Jl^M^LtZo 

mwo^ - \y ^ y -y y iziba. 9.7 12.0^ 

itfzhOXii. t^ai $ o C i b pESBGT- IK * ^ M 6 

m^j^-^x^ctzmmt^^^n^o zn^om^o o 12.053^ 

C !±i $ n 6 tl M . - L/ ■> i;' > 6 - / y □ ■> K i i?. f# B# Ta^ 4o 

- y ^ y y ymmit'i^ tmm-^n^o 
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tfz. U > y - > R D^" ;b T- xl- >J y iz-Di^x itW.T CO J: o icm^ 



mm^m20fi I . O. ^ >i$- U >it$Iff pH G. 5. 25ju ! 
_5/zM®^SM5/il . 5mM UDP- ;t/ =? - x 25 1 ^ ^ t.^ 1^. f^t^ If 
250 // 1 -e30°C. ^O^fBlJ^ft'.^ ^fZo 5 % TFA^^t;90% T -tr h - 
h >J ;U 200/z 1 ^Jnx.TSlc^^ff ± ^ it felt. 15,000 rpm. 35}-. 
4 °Ct;-ii>i:^5>m L. ff btl/-c±yt^ 7 ^ ;U ^ - ( ;f^ 7 -tf ^ X 0. 45 
m. 4 mm Mi llex-LH. i 'J 7 ) ffl T ^ ^ tl ^ ^ i L o Ctl 
^ ii i> P T h i? ' ^ 7 ^ - T 55- I/t L /-C o 

ij >©5^|/f^|>j.{iJ2|-p(7)ii ^ je> ^ 5 A (iYMC J' sp 

here ODS-M80 (4. 6mm 0 x 1 50mm. YMC) ^fflt^Ts ff.®ffl(c(iA 

LTTFAO. 15^ ^#i.Ml20 . B ?S i L T TFAO. 1% ^#i.^90%CH, 
CN^ffl l^B20%;6^ b B8O%0 U - 7 ^" 7 x > h 1053- PhI © B80?i!^ 5 5^ 
f^i^t^LfZo tf^iiJiO. 6ml/min. -eiT o /Co li^ {ii {1 A290nmS. 0^' ^ PD 
A |^{±i^|SPD-M6A Tr250 ~400nm © Pi5: i]X X ^ ^ MU^iiJ^L/io 
;Ux ^ U >05>liT^f^{iji(T®ii ^9 T-^) 'E) o YMC J' sphere ODS-M 

80(4. 6mm0 x,150mm) ^ffll^T. l^lijffliCJiA i L T TFAO. 1 5i ^ 

i 

at;H20 . B t LX1?^0. [% ^ ^ tr90%CH:,CN^ffl B20?i;/jMi B8 
0%co 'J x7 > h 1053^Pa1cD^tB805«^ 5 ^^-ralff.^ L fZo 

0. 6ml/min. T^T ^ /Co tB A330nmS. t)^" S ?t PDA ti^ ti5 SPD-M6A T 
250 ~400nm ©DSiRx^^ h ;l/ ^ iij ^ L fc o 

i-') yf-y^mntLtzm^. t- >; ci^f^Btrei 9.75^ 

) iztu^. &.^^i^miH^n6^fzfs.mn^^k\ii-^ tifzo c©tiK 
(i. pET-3a^ ^^-^^m:^itfz^mmt-i^mmizmmLtzum\ii 

^ $ i± /c CD T . ti^ tti $ n /c 0 f- 'j > y X > 7 - 
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hU^. G.'\'A. 7.75^, 8. 055^{C/g tti $ n ^ pET-3aA: /7 ^ _ T^^i^ 

^n^mna. > ? - ^- u □ ■> K i j^. ^ b# Pei - l o 

;bx:t U > fcseff jtT-^ ^ U >fc>f^ LT(i. (JiA^ 

li ^j: I > c i ^< Bq iz ^ f~ „ 

tT:\z^< ^ ti V ^ y (baicalein){c^^ LT(i. 1 {iL^^mMitX ^ 
^ C ^< 0ij b (C o T -E) o ^< Y ^ U ^ > ( ba i ca 1 e i n) {C L T 



□ 7 5 ^ ) Oi?l$/d:TE# 5 g /jM^R. McGookin b® 

Method in Molecular Biology vol. 2 (Humana Press Inc. 1984) 
^:.Um\z.7rs-^ nx\^ ^ =f- =y T ym ^' T - 'J y • y ^ u^m 

^^^ST-RNA ^ U zi'x -y ^ XdT30 ( B * □ •> ^ ) l^T 

polyAIRNA ^mW^LfZo CCDpolyA + RNA ti^ ^ . cDNA^^+7 Un 
i-XR^ ^ ^ - ^ -J h (Stratagene) ^ffl l^Ts cDNA^ 7' 5 'J - ^ 
in ^ L /c o n^tifz^ -( y 3 -{t. 1.6 X 10^ 7° 5 - B ^ ^ - 
•y h ( p f u ) b o T I, > o 

^ M 2 J: «9 b n ife ^ cDNA 7 7" 7 U - ^ . n ^< :^ 
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^itm^^y y J 1 -m-^^mMMBl'l:-^ 6pS.h UFGTl 

(D±^^'m\^^rx^^)--y^'ifz, 5 r 5 'J - © X ^ 'j - ^ > 

y > ^ -> X f- A DNA tb ^ -y h ( < - U > - ) ^ ffl U T 
a o 0 ^ W 7'" 'J ^- -Y -tf - •> 3 , 37"C -c - Bfe It > 7 4 Ji 9 - 
©/^/^(i5 X SSC . 0. l%SDS^ffll^T50°CT-305^rHiao 1^207? 
7"5 - ^ ^ -j - - > / f^l^e^tc 2 ^ o - >^f§/Co ^ 

{^Molecular Cloning (Sambrook et.al. Cold Spring Harbour L 
aboratory Press. 1989) !C J; o o 

2 o © ^ D - >(i , t -0 < [5] C ^ $ ® @e ^ij n - K L T t.^ © 

i^mnmitt 'J u-7 ^ b^^ K7°5 -f -7-^^u5tL . DNA Sequen 
cer model 310 (Applied B i osys terns) ^ ffl T L /c o iliS@e?iJ 

pAmGTm. 481 7^7 ^ /J^ b /j; ^5^^1:53. 9kDa ©1 SM^ ^ - 
^ 175lbp©jitfe^AmGTl ^^^Tl^/Co 

AmGTl iSfe^©^ig(±. pET System (Stratagene) ^ffll^Ta-^ 

/Co 

NdelRU^'BamHI ^ h ^ m At ^ tz l6 . i^TJ-^f 7° 
^ ^ ^ - 2 SpBTAmGTS' S. 0^' pBTAmGTS' ^ ffl I ^ T PCR S ^ It /i 

o 

pETAmGTS' : 5' -ATA ACT ACA TAT GGG AAA ACT TCA C-3' (K^il# 
^ : 5 ) 

pETAmGTS' : 5' -GAA CAG GAT CCA CAC ACT AGA AGT CA-3' (Ifi^^iJ 
: 6 ) 

PGR KJtmii. pAmGTl lOOng. lxi> n - yitPf\i DNA 'J y 5 - 

■iflKJ^^'i^WM (Stratagene) ^ 0. 2mM dNTPs ^ 7° ^ ^ - ^g-O. 5pmo 
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I/^I > ^n-wtPf„ DNA 5.0 ^ 5 ' i 

00« I Wit,. SEtt. 95-CT45»S(SSttfcfS, 95r • 

VITROCEN) ^Z■>^y y a -::uy f if- 

CfflJ;-5lcLTSf,n/c7-5X 5 KpTOPO-ETArtTl ®l><oi^ffl 
?°->^MI3 Reverse Pr imerS t>-M13(^20) 7" 5 -f v - (TOYOBO) 
-ffl^-cABI PRISM oigDye ■» Ter.inator Cycle Se,„e„ci„g R 
eadv Reacnon Kit (Applied B i osys te™s)4 ffl - g e L , DNA Se 
.uencer „del 3,0 (Applied Bi osys te^s) * ffl u T , nfaolgase 
?'1'^*SSL... pTOP0-m.CT, ^NdeK Ba»Hi * J: ^ScalTaBg 

rata^ene) «NdeliBa»NI McffilSL, y 5 7, j KpETA^CTl-J 

(H2) . Pl!TA»CT,*ffi(.-, xf..T>. (Epic„ria 
n Coli) BL21(DE3) (S t ra tagene) Ic B S K ift L „ 
iMA. MTj_ cONAffi 85^ g ft ^ « ,b: ^ „,| 

cni(±pET-3a'^?^_;£jgig^^,,^^g 

-fcci*^^pES8GT-iKs*^5se@icj;,r±i:^cgai#A 
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i^±(^lS^*^ bAmGTi {is ^ - u ^ «> >0 6 4 {i^seii 

X h ^ (D^Ri\lX^ ^ h Jlij^it - U 0 •> >' > le it 1^ c CO 6 -9 i ffi 



^ ^ ^ - 7 a x^ - ;l/ K ^" P - U - y ;l/ - ® 7t # S * ^7) cDNA lib 
rary^i^fflL (Nature366. 276-279, 1993) . H Jfe M 3 T b n 
it AmGT 1 (D^R^mi'X X ^ ^} - -> V LfZo ^ 7" 5 U - © 
X ^ 'j - ^ > r y > 7 71- -> X X A DNA {i5 ^ -y h ( ^ - 'J > Tt;' 

- ) 't' ffl T It o /c o ^ W 7" 'J ^' ^ -if - y a . 37°C T' - Djfe (t (.^ 
. 7 ;U ^ -0/jfe/f>{15 X SSC, 0. 1%SDS ^m^^r 50°CV30'A mil 
o /c „ Tii^ 20^ 7° ^ - ^ ^ X ^ 'J - - > ^- L . S 1^ 2 II O ^ D 

— y^i'4fZo y'J Mo 1 ecu 1 ar Cloning (Sambrook et.al. Cold Sp 
ring Harbour Laboratory Press. 1989) !c J: o „ 

2 ISIicD ^ o - >^^tl^npPh7GTa S:a^'pPh7GTb i ^ o (:t . ±S 
L/co ±g S le v}- 'j ^ U^f- K7°5 ^-^^ 
DNA Sequencer model 310 (Applied B i osys tems:^ ^ ffl T 

^L/co pPh7GTa ^ (D w A^(Di^mm.n tm'^T i J m^^n ^ ^ n 

^'Min^^ : 7 5^(^"8{C^L. ^LTpPh7GTb ^ (D W i^M 

pPh7GTa 488 7 ^7 b ti: ^ 1 M ^ =i - H'-T S 1750bp© 
iij5^Ph7GTa^^^Tfc^ «9 . pPh7GTb (i. 476 7 ^ 7 b 4' ^ ^ 
u - Kf a 1669bp©jijE^•Ph7GTb^#^-c•l^/Co W ^n/ifi 
S7 ^ y ^iS^ij^ffl l^T. 3 Tif bn/i^:i.mfi*®AinGTl 

. □ ^-^f^^^i-S^OpS. b UFGTli^-^ L/i i C 6. Ph7GTa(l. 
AmGTl RlfvS.h UFGTliti. ^ tl € n 50% 51 % ® ffi fs] ft f: L 
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fzo ^(DmiZpS. b UFGTl{C|g|5]ttOi^l^itiE^ i LTKClS^^ n 

%S:D^"6O%0fflp]'te^^ L /zo |5] Ph7GTb{i AmGTl RV^pS.h U 
FiiTliii. ^n€'n59%&c;'56%©|@l5]tt^7r: Lx ^ Ei3 3fe © I S 
5aar/lS10a i 88% R ^'86% ® |@ |5] ft ^ tP: L /Co 

7 5 ^"y ^ K(?) 3 fe^ieUfht ^iHSiiiS^ (Tanaka et 
al.(1996) Plant Cell and Physiology 37 : 71 1 -716 : Fru t ek D. Sch 
iefelbein JW, Johnston F. Nelson Jr. OB (1988) Plant molecul 
ar biology 11:473-481, Wise RP, Rohde W, Salamini F (1990) P 
lant molecular biology 14:277-279)^. 7 5 ^" y -Y K0 5j4^iE 
miti- 6mfp.MB^ (W099/05287) i 20- 25 % li ^ © |5] & L ;6^ 

< . Ph7GTa. Ph7GTb<]: AmGTl RUfpS.h UFGTl i [5] 11 {c 7 5 ^' 7 

8 . -Xmmizislj ^ Ph7GTa&{/Ph7GTbg>cDNAg>fS^i 
Ph7GTaiif5^©^Jl{i. pET System (Stratagene) ^ffll^T^T^ 

tzo iti5]{CNdel5^a'BaraHI +»- h ^gt A "T o ^6 , J:^ T iT 7" 

^ -Y V - 2 |S,pETPh7GTa5' [5' -ATA ACT ACA TAT GGC TAT TCC CAC 

I 

A-3' (@e?il#^ : 11) ] R(j^'pETPh7GTa3' [5'-GAA CAG GAT CCT 
AAA AGG ACC T-3' (E^ij^^ : 12) ] ^ffl l^TPCR ixJC^ff o fz 

O 

PCR Km'i^ii. pAmGTl lOOng. lx^a->jkPfu DNA U ^ 5 - 
-tr" S ffi (Stratagene), 0. 2mM dNTPs. 7° ^ v - #0. 5pmol/ 
^[ , ^ D - > -fb P f u DNA y 5 - -tr" 5. OUn i t ^mWmiO 
0 //I {CfllSL/io RjSti. 95°C-e45#S:jS $ 95°C • 45# 

. 50°C • 45fj>. 72°C • 2 5^©S]S<&25+f- -f ^ ;UiTl^. ft^i{C72°C-e 
lO^PamiiL/Co If btlfcPCR Mtl^pCR2. 1 TOPO (INVI 
TROGEN) {C-tf7"^ p-Ji>^-LfCo C CD J: 9 L T b tL 7° ^ X 
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^ KpTOPO-ETPhTGTaOl^ < o;6n® ^ D - ABI PRISM^^' BigDye 
Terminator Cycle Sequencing Ready Reaction Kit (Applied B 
iosystenis)^ffl l^T5^i!^ L. DNA Sequencer model 310 (Applied B 
Losys terns) ^ l^T. ^ig® E^ij ^ 5ilS L o pTOPO-BTPhTGTa'^ Nd 
elfe cfcr/BamHI T: UmBM L U ^ tlfzl^ i. Ub ct) 7 5 ^ V > h 
^pET-3aA:^^- (Stratagene) ® Nde 1 i Bamli 1 ^ hfciiliL. 
7°^ 7. i KpETPhGTa^l^/Co 

pBTPhGTa^ffl l^T. i t° ^ 'J 7 > • Z3 (Epicurian Col i) BL21 
(DE3)(Stratagene)C}f^KI5^i L tzo 

[Hjliilti L TPh7GTbicol^T fcNdeU BamHl +f--f h^^AI"!)/;^ 
iC. 21T ^Zffty" 5 ^ ^ - 2 @pETPh7GTb5' [5' - ATA ACT ACA TAT 
GGG TCA GCT CCA-3' (ie^i]#^ : 13) ] 5^ C/' pETPh7GTb3' [5'-C 
TC GTA CCA TGG AAA ACT ATT CT-3' (ie?ij#^ : 14) ] ^ffll^TPC 
R Kit^^^T ^ /-clt. mmiZ.LX^'^ 7. i KpETPhCTb^li/Co 

-M tMm 9 ■ PhTGTa. PhTGTb cDNA a r.. ^ 6 % P -/g a cD 

« . - ft] L . mmr^i^^m'^Ltzo mm'^i^it. y^- - y-y 

r-m^LfZo Ph7GTaJ^a^"Ph7GTbiCol^T(i. KJibm^^t LXt-l^ 
^ iy -y > Q - >; o •> K tUW^mR^J X ^ ^ h Jl^<-mt6 f - 
^ tifzc tfz. Ph7GTa{C-o l,^ T (i. Ilii ic bJ^ iR X ^ ^ h;^;i^ 

b^- o t°- ^ I mm. Ph7GTb{I■ol^T 

{Is 2mm^^tifzo 

i^±(D'i:^^:ij^ bPh7GTa&D^'Ph7GTb(i. :t - 1^ ^ iy iy y^mUtt 
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^ (D m 



1 . ^ - a > {C ^ $5 1^ iJ- 6 ^ If 5 ^ [5 ^ ;^ =] - K /3 it 

E a ® it ^ o 

o 

4. @£3^iJ§-^:2. 8 XiilOiCfeillfecT^T w ^le^ij^ u - K1- 
±^®@e?"JX(i^®gP5:^^W-r ^^^Sgi X h 'j > v':!: > h /d:m^ij^TT 
^ s 'M ^ =3 - K t § It * II I {cie a o is ^ o 

5 . II 1 ~ 4 ® I > f-' n 1 II {C E ii © it ^ <^ ^ ^ T- 

7 . It^j^il 1 ~ 4 (D\^-ftiti^ 1 II iC le i$ CD it ^ {C cfc -oTiJ- K 

$ n g s Mo 

9 . It3j<ii 1 ~ 4 (7:)l^-f•n^^ 1 il{ciei^(7)it{5^;6<aiA^ ti/cM 
10. it>jcii9{cHei^(Z)Mi^^/c{ic:nii5ii:i4M<^Wt5^®? 

2 0 
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_i2. mjrii 1 ~ 4 © 1 iiicisaoii{Ei^^ii<r^jf*(*i {cai 



i 
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mUh^m^^- PCT/J PC 0/0 0 8 7 6 


A. ?&m<r)k%-t^'A<sf<D-^m (m^M^-i^m d po ) 

Int.cr C12N 15/54,C12N 1/21, C12N 9/LO.AOlH 5/00.C12P 19/18 
77(C12N 1/21, C12R 1:,19) 


B. «Srffo:fc^!l!f 


m^^n^tzm^^mn mn^rm^m (i po ) 

Int.cr C12N 15/54,C12N 1/21. CI2N 9/lO.AOlH 5/00,C12P 19/18 




WPI/L(DIALOG), BIOSIS (DIALOG). MEDLINE (STN), JOIS.GenBank/EMBL/GeneSeq. SwissProt/PIR/GeneSeq 


c. mm-t' 




;t7-r =^ D — * 






A 
A 

A 


wo, 99/05287. A 1 (SUNTORY LIMITED) 04.2^.1999(04.02 99) 
& EP, 967283. Al & AU. 9882432. A 

HALBWIRTH. H. et al. 'Enzymatic glucosylation of 4-deoxyaurone 
s and 6 -deoxychalcones with enzyme extracts of Coreopsis 
grand! nora,'tintt. I. ".Plant Sci. (1997. Jan) Vol. 122, No. 2, 
p. 125-131 1 

HORVATH, D. M. et al. "Identification of an immediate-early 
salicylic acid-inducible tobacco gene and characterization 
of induction by other compounds. Plant Mol. Biol. (1996. Aug) 


1-12 
1-12 

1-12 






BmL<im(Dm]fj:mm^miL-r^tzibiz^\mT^ ryj mzmm<Dh^xmxh'^x: '^mxmti&(Disx 


0 8. 0 3. 0 0 




m^^^mm(D^ms.zfhx9c 

S:^m¥f?flf ( I S A/J P) 
asffi*^ 1 0 0-8 9 1 5 


mm ^- .. '{^i 

03-3581-1 101 


V 4 N 2 9 3 7 

; 

3 4 8 8 



HKUiRBS-^ PCT/J POO/00 8 7 6 



P. A 



Vol. 31. No. 5, p. 1061-1072 

Database GenBank Accession No. AB03 1274, August 18,1999. 
Hirotani, M. et al. , "Scutellaria baicalensis ufgt mRNA for 
UDP-glucose:flavonoid 7-0-glucosyltransf erase, complete cds. 
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SEQUENCE LISTING 
<110> SUNTORY LIMITED 

<120> Gene coding for a protein having glycosyl transferase 
Jo aurone 
<160> 6 
<210> 1 
<211> 1751 
<212> DNA 

<213> Antirrhinum majus 

<220> 

<223> Nucleotide sequence coding for a protein having glycos 
yl transferase to aurone 
<400> 1 

ctcacttagt actaaaacac aaaactgaga acccttcaaa tttccacttg atcatattca 60 
attttccttt taaaa atg gga aaa ctt cac att gcc tta ttt cca gtt atg 111 
Met Giy Lys Leu His He Ala Leu Phe Pro Val Met 
1 5 10 

get cat ggt cac atg ate cca atg ttg gac atg gcc aag etc ttt acc 159 
Ala His Gly His Met lie Pro Met Leu Asp Met Ala Lys Leu Phe Thr 

15 20 25 

tea aga ggc ata caa aca aca ate att teg act etc gcc ttc get gat 207 
Ser Arg Gly He Gin Thr Thr He He Ser Thr Leu Ala Phe Ala Asp 

30 35 40 

ccg ata aac aaa get cgt gat teg ggc etc gat att gga eta age ate 255 
Pro He Asn Lys Ala Arg Asp Ser Gly Leu Asp He Gly Leu Ser He 
45 50 55 60 
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etc aaa ttc cca cca gaa gga tea gga ata cca gat cac atg gtg age 
Leu Lys Phe Pro Pro Glu Gly Ser Gly He Pro Asp His Met Val Ser 

65 70 75 

_ctt gat eta gtt act gaa gat tgg etc cca aag ttt gtt gag tea tta 
Leu Asp Leu Val Thr Glu Asp Trp Leu Pro Lys Phe Val Glu Ser Leu 

80 85 90 

gtc tta tta caa gag cca gtt gag aag ett ate gaa gaa eta aag etc 
Val Leu Leu Gin Glu Pro Val Glu Lys Leu lie Glu Glu Leu Lys Leu 

95 100 105 

gae tgt etc gtt tec gae atg ttc ttg cet tgg aca gtc gat tgt gcg 
Asp Cys Leu Val Ser Asp Met Phe Leu Pro Trp Thr Val Asp Cys Ala 

110 115 120 

get aag ttc ggt att ccg agg ttg gtt ttc cac gga acg age aac ttt 
Ala Lys Phe Gly He Pro Arg Leu Val Phe His Gly Thr Ser Asn Phe 
125 130 135 140 

gcg ttg tgt get teg gag caa atg aag ctt cac aag cet tat aag aat 
Ala Leu Cys Ala Ser Glu Gin Met Lys Leu His Lys Pro Tyr Lys Asn 

145 150 155 

gta act tet gat act gag aca ttt gtt ata ccg gat ttc ccg cat gag 
Val Thr Ser Asp Thr Glu Thr Phe Val He Pro Asp Phe Pro His Glu 

160 165 170 

ctg aag ttt gtg agg act caa gtg get ccg ttt cag ctt gcg gaa acg 
Leu Lys Phe Val Arg Thr Gin Val Ala Pro Phe Gin Leu Ala Glu Thr 

175 180 185 

gag aat gga ttc tea aag ttg atg aaa cag atg acg gag tet gtt ggt 
Glu Asn Gly Phe Ser Lys Leu Met Lys Gin Met Thr Glu Ser Val Gly 
190 195 200 
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351 



399 



447 



495 



543 



591 



639 



687 
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aga age tac ggt gtt gtg gtt aac agt ttt tat gag etc gag teg act 735 
Arg Ser Tyr Gly Val Val Val Asn Ser Phe Tyr Glu Leu Glu Ser Thr 
205 210 215 220 

jtat gtg gat tat tac aga gag gtt ttg ggt aga aag tct tgg aat ata 783 
Tyr Val Asp Tyr Tyr Arg Glu Val Leu Gly Arg Lys Ser Trp Asn He 

225 230 235 

ggg cet ctg ttg tta tec aac aat gge aat gag gaa aaa gta caa agg 831 
Gly Pro Leu Leu Leu Ser Asn Asn Gly Asn Glu Glu Lys Val Gin Arg 

240 245 250 

gga aag gaa tct gcg att gge gaa cac gaa tgc ttg get tgg ttg aat 879 
Gly Lys Glu Ser Ala He Gly Glu His Glu Cys Leu Ala Trp Leu Asn 

255 260 265 

tec aag aag cag aat teg gtt gtt tac gtt tgt ttt gga agt atg gcg 927 
Ser Lys Lys Gin Asn Ser Val Val Tyr Val Cys Phe Gly Ser Met Ala 

270 275 280 

act ttt act eca gcg cag ttg cgc gaa act gcg att gga etc gag gaa 975 
Thr Phe Thr Pro Ala Gin Leu Arg Glu Thr Ala He Gly Leu Glu Glu 
285 290 295 300 

tea gge caa gag ttc att tgg gta gtt aaa aag gee aaa aac gaa gaa 1023 
Ser Gly Gin Glu Phe He Trp Val Val Lys Lys Ala Lys Asn Glu Glu 

305 310 315 

gaa gga aaa gga aaa gaa gaa tgg ctg cca gaa aat ttt gag gaa aga 1071 
Glu Gly Lys Gly Lys Glu Glu Trp Leu Pro Glu Asn Phe Glu Glu Arg 

320 325 330 

gtg aaa gat aga gge ttg ate ata aga gga tgg gcg ecg caa ttg ttg 1119 
Val Lys Asp Arg Gly Leu He He Arg Gly Trp Ala Pro Gin Leu Leu 
335 340 345 

3/23 



wo 00/49155 PCT/JPOO/00876 ; 

ata etc gat cat cct gcg gta gga get tte gtg acg cat tgt gga tgg 1167 
He Leu Asp His Pro Ala Val Gly Ala Phe Val Thr His Cys Gly Trp 

350 355 360 

-aat teg acg ttg gaa gga ata tgc gcc ggt gtg cct atg gtg act tgg 1215 
Asn Ser Thr Leu Glu Gly He Cys Ala Gly Val Pro Met Val Thr Trp 
365 370 375 380 

eca gtt ttc gca gag cag ttt tte aat gag aag ttt gtg aca gag gtt 1263 
Pro Val Phe Ala Glu Gin Phe Phe Asn Glu Lys Phe Val Thr Glu Val 

385 390 395 

ttg ggg acc ggt gtt teg gtt ggg aat aag aag tgg eta agg gea gca 1311 
Leu Gly Thr Gly Val Ser Val Gly Asn Lys Lys Trp Leu Arg Ala Ala 

400 405 410 

agt gaa ggt gtg teg agg gag gca gtg acg aac gcg gtg cag cgt gtt 1359 
Ser Glu Gly Val Ser Arg Glu Ala Val Thr Asn Ala Val Gin Arg Val 

415 420 425 

atg gtg gga gaa aat gcg teg gag atg aga aag ega gcg aag tat tat 1407 
Met Val Gly Glu Asn Ala Ser Glu Met Arg Lys Arg Ala Lys Tyr Tyr 

430 435 440 

aag gaa atg gcg agg egg gcg gtt gag gaa ggc ggt teg tct tat aat 1455 
Lys Glu Met Ala Arg Arg Ala Val Glu Glu Gly Gly Ser Ser Tyr Asn 
445 450 455 460 

ggt ttg aat gag atg ata gag gat ttg agt gtg tac cgt get eca gaa 1503 
Gly Leu Asn Glu Met He Glu Asp Leu Ser Val Tyr Arg Ala Pro Glu 

465 470 475 

aaa caa gae tta aac tagattctta tagatgaett ctagtgtgae aattgtaatt 1558 
Lys Gin Asp Leu Asn 
480 
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ttttgccttt tattcaagtt tcctcattag tgttgagagc tttccctgta ttttcagaat 1618 
tggtttgttc aatttttaca tgatttgtga tagatagctg catagtttct agctgttaac 1678 
attgtttgat catattgagt tgatttaaaa tgagagtagc atgtgatctt cagattaaaa 1738 
^.aaaaaaaaa aaa 1751 
<210> 2 
<211> 481 
<212> PRT 

<213> Antirrhinum majus 

<220> 

<223> Amino acid sequence of a protein having giycosyl trans 
ferase to aurone 
<400> 2 

Met Gly Lys Leu His He Ala Leu Phe Pro Val Met Ala His Gly His 

15 10 15 

Met He Pro Met Leu Asp Met Ala Lys Leu Phe Thr Ser Arg Gly lie 

20 25 30 

Gin Thr Thr He He Ser Thr Leu Ala Phe Ala Asp Pro He Asn Lys 

35 40 45 

Ala Arg Asp Ser Gly Leu Asp He Gly Leu Ser He Leu Lys Phe Pro 

50 55 60 

Pro Glu Gly Ser Gly He Pro Asp His Met Val Ser Leu Asp Leu Val 
65 70 75 80 

Thr Glu Asp Trp Leu Pro Lys Phe Val Glu Ser Leu Val Leu Leu Gin 

85 90 95 

Glu Pro Val Glu Lys Leu He Glu Glu Leu Lys Leu Asp Cys Leu Val 
100 105 110 
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Ser Asp Met Phe Leu Pro Trp Thr Val Asp Cys Ala Ala Lys Phe Gly 

115 120 125 

lie Pro Arg Leu Val Phe His Gly Thr Ser Asn Phe Ala Leu Cys Ala 
_ 130 135 140 

Ser Glu Gin Met Lys Leu His Lys Pro Tyr Lys Asn Val Thr Ser Asp 
145 150 155 160 

Thr Glu Thr Phe Val lie Pro Asp Phe Pro His Glu Leu Lys Phe Val 

165 170 175 

Arg Thr Gin Val Ala Pro Phe Gin Leu Ala Glu Thr Glu Asn Gly Phe 

180 185 190 

Ser Lys Leu Met Lys Gin Met Thr Glu Ser Val Gly Arg Ser Tyr Gly 

195 200 205 

Val Val Val Asn Ser Phe Tyr Glu Leu Glu Ser Thr Tyr Val Asp Tyr 

210 215 220 

Tyr Arg Glu Val Leu Gly Arg Lys Ser Trp Asn He Gly Pro Leu Leu 
225 230 235 240 

Leu Ser Asn Asn Gly Asn Glu Glu Lys Val Gin Arg Gly Lys Glu Ser 

245 250 255 

Ala He Gly Glu His Glu Cys Leu Ala Trp Leu Asn Ser Lys Lys Gin 

260 265 270 

Asn Ser Val Val Tyr Val Cys Phe Gly Ser Met Ala Thr Phe Thr Pro 

275 280 285 

Ala Gin Leu Arg Glu Thr Ala He Gly Leu Glu Glu Ser Gly Gin Glu 

290 295 300 

Phe He Trp Val Val Lys Lys Ala Lys Asn Glu Glu Glu Gly Lys Gly 
305 310 315 320 
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Lys Glu Glu Trp Leu Pro Glu Asn Phe Glu Glu Arg Val Lys Asp Arg 



Gly Leu lie He Arg Gly Trp Ala Pro Gin Leu Leu He Leu Asp His 

340 345 350 

Pro Ala Val Gly Ala Phe Val Thr His Cys Gly Trp Asn Ser Thr Leu 

355 360 365 

Glu Gly He Cys Ala Gly Val Pro Met Val Thr Trp Pro Val Phe Ala 

370 375 380 

Glu Gin Phe Phe Asn Glu Lys Phe Val Thr Glu Val Leu Gly Thr Gly 
385 390 395 400 

Val Ser Val Gly Asn Lys Lys Trp Leu Arg Ala Ala Ser Glu Gly Val 

405 410 415 

Ser Arg Glu Ala Val Thr Asn Ala Val Gin Arg Val Met Val Gly Glu 

420 425 430 

Asn Ala Ser Glu Met Arg Lys Arg Ala Lys Tyr Tyr Lys Glu Met Ala 

435 440 445 

Arg Arg Ala Val Glu Glu Gly Gly Ser Ser Tyr Asn Gly Leu Asn Glu 

450 455 460 

Met He Glu Asp Leu Ser Val Tyr Arg Ala Pro Glu Lys Gin Asp Leu 
465 470 475 480 

Asn 

<210> 3 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 



325 



330 



335 
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<400> 



ataactacat atgggacaac tccac 



25 



<210> 4 
<J2ll> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

cagaacagga tccacacgta attta 25 
<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 
<400> 5 

ataactacat atgggaaaac ttcac 25 
<210> 6 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 6 

gaacaggatc cacacactag aagtca 26 



<210> 7 
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<211> 1750 
<212> DNA 

<213> Petunia hybrida 
<220> 

<223> Nucleotide sequence coding for a protein liaving glycos 
yl transferase to aurone 
<400> 7 

ccaaattctc tgatctttcc actaataatt tccca atg get att ccc aca gtg 53 

Met Ala He Pro Thr Val 
1 5 
cca cat ttt gtg ctg ctt cct ttc atg gca caa ggc cat aca aat 101 
Pro His Phe Val Leu Leu Pro Phe Met Ala Gin Gly His Thr Asn 

10 15 20 

atg att gac ate gca cgc eta ttg gea caa cge gga gtt ata ate 149 
Met He Asp He Ala Arg Leu Leu Ala Gin Arg Gly Val He He 

25 30 35 

att ctt act aca eac ttt aat gee act aga ttc aag aca gtc gtt 197 
He Leu Thr Tlir His Phe Asn Ala Thr Arg Phe Lys Thr Val Val 
40 45 50 

egg gca gta gtg gca gca eta aag att cag gta gtt eac etc tat 245 
Arg Ala Val Val Ala Ala Leu Lys He Gin Val Val His Leu Tyr 
60 65 70 

cca age tta gag get gga eta cct gaa ggg tgt gaa get ttc gac 293 
Pro Ser Leu Glu Ala Gly Leu Pro Glu Gly Cys Glu Ala Phe Asp 
75 80 85 



caa 
Gin 

ccc 
Pro 

ace 
Thr 

gat 
Asp 
55 
ttt 
Phe 
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ate ctt cot tea a.g ,at ttc gca atg aaa ttc t.t ,at „t acc ag. 341 
Met leu Pro Ser Met Asp Phe Ala Met Lys Phe Phe Asp Ala Ihr Ser 

US ctt caa cca caa gtg gaa gaa atg ctt cat gaa ctg caa ccg tea 
Arg Leu Gin Pro Gin Val Gl„ Clu Met Leu Hi. Clu Leu Gin Pro Ser 

105 no „5 

cca agt tgc ata ata tct gat atg tgt ttt cca tgg aca act aat gtt «7 
Pro Ser Cys He He Ser Asp Met Cys Phe Pro Trp Thr Thr Asn Val 

120 loc; 

125 

eca caa aaa ttc aac att cct agg ctt gtt t.t ca, ggg atg tgc tgt 485 
Ala Gin Lys Phe Asn He Pro Arg Leu Val Phe His Cly Met Cys Cys 

ttt tct tta t.g tgc ttg cac aat ttg aga gat tgg aag gag t.g gag 533 
Phe Ser Leu Leu Cys Leu His Asn Leu Arg Asp Trp Lys Clu Leu Olu 

155 165 
tct gat ata gaa tat ttt caa gtt cca gga tta cat gac aaa at, gaa 581 
Ser Asp lie Glu Tyr Phe Gin Val Pro Cly Leu His Asp Lys He Clu 

175 180 
tta aac aaa get cag ct, tea aat att gtt aag cca aga ggt cct gat 629 
Leu Asn Lys Ala Gin Leu Ser Asn He Val Lys Pro Arg Cly Pro Asp 

185 190 
tgg aat gaa ttt gca gat caa ctg aag aaa gca gaa gaa gaa get tat 677 
Trp Asn Olu Phe Ala Asp CIn Leu Lys Lys Ala Clu Glu Glu Ala Tyr 

200 205 210 

m ata gta get aat age ttt gaa gag tta gaa cca gaa tat gtc aag 725 
Cly He Val Ala Asn Ser Phe Glu Olu Leu Glu Pro Clu Tyr Val Lys 

225 230 



215 220 
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gga ttg gaa aag gca aaa ggc ttg aaa att tgg cca att ggt cct gtt 773 
Gly Leu Glu Lys Ala Lys Gly Leu Lys lie Trp Pro He Giy Pro Val 

235 240 245 

Let ttg tgc aac aaa gag aaa cag gac aag get gaa aga gga aac aag 821 
Ser Leu Cys Asn Lys Glu Lys Gin Asp Lys Ala Glu Arg Gly Asn Lys 

250 255 260 

get tea att gat gaa cac eag tgt eta aaa tgg eta gat tot tgg gga 869 
Ala Ser He Asp Glu His Gin Cys Leu Lys Trp Leu Asp Ser Trp Gly 

265 270 275 

gca aac tct gta etc ttt gta tgt etc ggg age eta teg cgc ctt cca 917 
Ala Asn Ser Val Leu Phe Val Cys Leu Gly Ser Leu Ser Arg Leu Pro 

280 285 290 

acg cca caa atg ata gag ctg gga ctt ggc tta gaa teg teg aaa aga 965 
Thr Pro Gin Met He Glu Leu Gly Leu Gly Leu Glu Ser Ser Lys Arg 
295 300 305 310 

ccc ttt att tgg gtt gtt aga cac aag tea gat gaa ttt aaa agt tgg 1013 
Pro Phe He Trp Val Val Arg His Lys Ser Asp Glu Phe Lys Ser Trp 

315 320 325 

eta gtt gaa gaa aat ttt gag gaa aga gtt aaa gga caa gga ctt tta 1061 
Leu Val Glu Glu Asn Phe Glu Glu Arg Val Lys Gly Gin Gly Leu Leu 

330 335 340 

ate cat ggt tgg gca cca caa gta eta ata tta tct cac act tea att 1109 
He His Gly Trp Ala Pro Gin Val Leu He Leu Ser His Thr Ser He 

345 350 355 

gga gga tte ttg act cat tgt gga tgg aat teg agt gtc gaa gga ata 1157 
Gly Gly Phe Leu Thr His Cys Gly Trp Asn Ser Ser Val Glu Gly He 
360 365 370 
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tct gca ggc gtt cca atg ate act tgg cca atg ttt get gaa eaa tte 1205 

Ser Ala Gly Val Pro Met He Thr Trp Pro Met Phe Ala Glu Gin Phe 

375 380 385 390 

t_gt aat gaa agg eta ata gtg aat gta ctg aag aea gga gta aag get 1253 

Cys Asn Glu Arg Leu He Val Asn Val Leu Lys Thr Gly Val Lys Ala 

395 400 405 

gga att gag aat cct gtt atg ttt gga gag gaa gaa aaa gtt gga gca 1301 
Gly He Glu Asn Pro Val Met Phe Gly Glu Glu Glu Lys Val Gly Ala 

410 415 420 

caa gtg age aaa gat gat att aag atg gtt att gaa aga gtc atg ggc 1349 
Gin Val Ser Lys Asp Asp lie Lys Met Val lie Glu Arg Val Met Gly 

425 430 435 

gaa gaa gag gaa get gaa atg aga aga aaa aga gea aaa gag tta gga 1397 
Glu Glu Glu Glu Ala Glu Met Arg Arg Lys Arg Ala Lys Glu Leu Gly 

440 445 450 

gaa aag gca aag agg get atg gag gaa ggg ggt tec tea cae tte aac 1445 
Glu Lys Ala Lys Arg Ala Met Glu Glu Gly Gly Ser Ser His Phe Asn 
455 460 465 470 

ttg aca eag ttg att eaa gat gtc act gag caa gca aat att tta aaa 1493 
Leu Thr Gin Leu He Gin Asp Val Thr Glu Gin Ala Asn He Leu Lys 

475 480 485 

tec ate taggattata aagtcgatte caagttectt ttaegatcaa tttctaacca 1549 
Ser He 

tctaetagag atggtaaeaa tecaaactgc gccttttttg cacaataatt attgttttat 1609 
gttcagctag eacaaaaagt ttactattag tagaaatatt tcagctggaa ctgecgaact 1669 
getatgtaea ctgatggaac aatgtatgtc atgetattea aattaactct gagctgaaaa 1729 
tatcatatag gagctgattt t 1750 
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<210> 8 
<211> 488 
<212> PRT 

<_213> Petunia hybrida 
<220> 

<223> Amino acid sequence of a protein having glycosyl trans 
ferase to aurone 
<400> 8 

Met Ala He Pro Thr Val Gin Pro His Phe Val Leu Leu Pro Phe Met 

15 10 15 

Ala Gin Gly His Thr Asn Pro Met He Asp He Ala Arg Leu Leu Ala 

20 25 30 

Gin Arg Gly Val He He Thr He Leu Thr Thr His Phe Asn Ala Thr 

35 40 45 

Arg Phe Lys Thr Val Val Asp Arg Ala Val Val Ala Ala Leu Lys He 

50 55 60 

Gin Val Val His Leu Tyr Phe Pro Ser Leu Glu Ala Gly Leu Pro Glu 
65 70 75 80 

Gly Cys Glu Ala Phe Asp Met Leu Pro Ser Met Asp Phe Ala Met Lys 

85 90 95 

Phe Phe Asp Ala Thr Ser Arg Leu Gin Pro Gin Val Glu Glu Met Leu 

100 105 110 

His Glu Leu Gin Pro Ser Pro Ser Cys He He Ser Asp Met Cys Phe 

115 120 125 

Pro Trp Thr Thr Asn Val Ala Gin Lys Phe Asn He Pro Arg Leu Val 
130 135 140 
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Phe His Gly Met Cys Cys Phe Ser Leu Leu Cys Leu His Asn Leu Arg 
145 150 155 160 

Asp Trp Lys Glu Leu Glu Ser Asp He Glu Tyr Phe Gin Val Pro Gly 

165 170 175 

Leu His Asp Lys He Glu Leu Asn Lys Ala Gin Leu Ser Asn He Val 

180 185 190 

Lys Pro Arg Gly Pro Asp Trp Asn Glu Phe Ala Asp Gin Leu Lys Lys 

195 200 205 

Ala Glu Glu Glu Ala Tyr Gly He Val Ala Asn Ser Phe Glu Glu Leu 

210 215 220 

Glu Pro Glu Tyr Val Lys Gly Leu Glu Lys Ala Lys Gly Leu Lys He 
225 230 235 240 

Trp Pro He Gly Pro Val Ser Leu Cys Asn Lys Glu Lys Gin Asp Lys 

245 250 255 

Ala Glu Arg Gly Asn Lys Ala Ser He Asp Glu His Gin Cys Leu Lys 

260 265 270 

Trp Leu Asp Ser Trp Gly Ala Asn Ser Val Leu Phe Val Cys Leu Gly 

275 280 285 

Ser Leu Ser Arg Leu Pro Thr Pro Gin Met He Glu Leu Gly Leu Gly 

290 295 300 

Leu Glu Ser Ser Lys Arg Pro Phe He Trp Val Val Arg His Lys Ser 
305 310 315 320 

Asp Glu Phe Lys Ser Trp Leu Val Glu Glu Asn Phe Glu Glu Arg Val 

325 330 335 

Lys Gly Gin Gly Leu Leu He His Gly Trp Ala Pro Gin Val Leu He 
340 345 350 
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Leu Ser His Thr Ser He Gly Gly Phe Leu Thr His Cys Gly Trp Asn 

355 360 365 

Ser Ser Val GIu Gly He Ser Ala Gly Val Pro Met lie Thr Trp Pro 

_ 370 375 380 

Met Phe Ala Glu Gin Phe Cys Asn Glu Arg Leu He Val Asn Val Leu 
385 390 395 400 

Lys Thr Gly Val Lys Ala Gly He Glu Asn Pro Val Met Phe Gly Glu 

405 410 415 

Glu Glu Lys Val Gly Ala Gin Val Ser Lys Asp Asp He Lys Met Val 

420 425 430 

He Glu Arg Val Met Gly Glu Glu Glu Glu Ala Glu Met Arg Arg Lys 

435 440 445 

Arg Ala Lys Glu Leu Gly Glu Lys Ala Lys Arg Ala Met Glu Glu Gly 

450 455 460 

Gly Ser Ser His Phe Asn Leu Thr Gin Leu He Gin Asp Val Thr Glu 
465 470 475 480 

Gin Ala Asn He Leu Lys Ser He 
485 

<210> 9 
<211> 1669 
<212> DNA 

<213> Petunia hybrida 
<220> 

<223> Nucleotide sequence coding for a protein having glycos 
yl transferase to aurone 
<400> 9 

atctctctct ctctctcctg aaaagaaacc cacaacggtt ttacttatcc ttttgttttc 60 
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tgctaagtac tactactagt acacatcttt ctttctatca aacactttcc aaa atg 116 

Met 
1 

ggt cag etc cat ttt ttc ttc ttt ccc atg atg get cat ggc cac atg 164 
Gly Gin Leu His Phe Phe Phe Phe Pro Met Met Ala His Gly His Met 

5 10 15 

att cct aca eta gae atg get aag ctt ttc get tea cgt ggt gtt aag 212 
He Pro Thr Leu Asp Met Ala Lys Leu Phe Ala Ser Arg Gly Val Lys 

20 25 30 

gee ace ata ate act act cct etc aat gaa tea gtt ttc tec aaa get 260 
Ala Tiir He He Thr Thr Pro Leu Asn Glu Ser Val Phe Ser Lys Ala 

35 40 45 

att gaa aga aac aag cat gaa att gae ate cgt ttg ate aaa ttc caa 308 
He Glu Arg Asn Lys His Giu He Asp He Arg Leu He Lys Phe Gin 
50 55 60 65 

get gtt gaa aat ggc ttg cct gaa ggt tgt gag cgt att gat ctt ate 356 
Ala Val Glu Asn Gly Leu Pro Glu Gly Cys Glu Arg He Asp Leu He 

70 75 80 

cct tet gat gae aag ctt tec aat ttt ttg aaa get gea get atg atg 404 
Pro Ser Asp Asp Lys Leu Ser Asn Phe Leu Lys Ala Ala Ala Met Met 

85 90 95 

caa gaa eca ctt gag cag ctt att gaa gaa tgt eat ccc aat tgt ctt 452 
Gin Glu Pro Leu Glu Gin Leu He Glu Glu Cys His Pro Asn Cys Leu 

100 105 110 

gtt tet gat atg ttc ctt cct tgg act act gat act gea gee aag ttt 500 
Val Ser Asp Met Phe Leu Pro Trp Thr Thr Asp Thr Ala Ala Lys Phe 
115 120 125 
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aac att cca aga ata gtt ttc cat ggt acg agt ttc ttt gca ctt tgt 548 

Asn He Pro Arg He Val Phe His Gly Thr Ser Phe Phe Ala Leu Cys 

130 135 140 145 

g_ta gag aat agt aac agg act aat aag cca ttc aag aac gtc tct tct 596 

Val Glu Asn Ser Asn Arg Thr Asn Lys Pro Phe Lys Asn Val Ser Ser 

150 155 160 

gat tct gaa act ttt gtt gta cca aat ttg cct cac gaa ate agg eta 644 

Asp Ser Glu Thr Phe Val Val Pro Asn Leu Pro His Glu lie Arg Leu 

165 170 175 

act aga aca caa ttg tct ccg ttt gag caa tea ttg gaa gag aca cca 692 

Thr Arg Thr Gin Leu Ser Pro Phe Glu Gin Ser Leu Glu Glu Thr Pro 

180 185 190 

atg tec cga atg ata aaa gca gtt agg gaa teg gac gcg aag agt tat 740 

Met Ser Arg Met He Lys Ala Val Arg Glu Ser Asp Ala Lys Ser Tyr 

195 200 205 

gga gtt ate ttc aac age ttc tat gag ctt gaa tea gat tat gtt gaa 788 

Gly Val He Phe Asn Ser Phe Tyr Glu Leu Glu Ser Asp Tyr Val Glu 

210 215 220 225 

eat tat ace aag gtt ctt ggt aga aag tct tgg get att ggc ccg ctt 836 

His Tyr Thr Lys Val Leu Gly Arg Lys Ser Trp Ala He Gly Pro Leu 

230 235 240 

tct ttg tgc aat agg gac att gaa gat aaa get gaa aga ggg aag att 884 

Ser Leu Cys Asn Arg Asp He Glu Asp Lys Ala Glu Arg Gly Lys He 

245 250 255 

tee tct att gat aaa eat gag tgt ttg aat tgg ctt gat tea aag aaa 932 

Ser Ser He Asp Lys His Glu Cys Leu Asn Trp Leu Asp Ser Lys Lys 

260 265 270 
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cca agt tec att gtt tat gtt tgc ttc ggg age gta gca gat ttc act 980 
Pro Ser Ser He Val Tyr Val Cys Phe Gly Ser Val Ala Asp Phe Thr 

275 280 285 

gca gca caa atg cgt gaa ctt gca ttg gga att gaa gca tct gga caa 1028 
Ala Ala Gin Met Arg Glu Leu Ala Leu Gly lie Glu Ala Ser Gly Gin 
290 295 300 305 

gaa ttc att tgg get gtt aga aga ggc aaa gag gaa caa gac aat gaa 1076 
Glu Phe He Trp Ala Val Arg Arg Gly Lys Glu Glu Gin Asp Asn Glu 

310 315 320 

gag tgg ttg cct gaa gga ttc gag gaa aga acg aaa gaa aaa ggt eta 1124 
Glu Trp Leu Pro Glu Gly Phe Glu Glu Arg Thr Lys Glu Lys Gly Leu 

325 330 335 

att att aga gga tgg gcg ecc caa gtg eta att ctt gat cac caa get 1172 
He He Arg Gly Trp Ala Pro Gin Val Leu He Leu Asp His Gin Ala 

340 345 350 

gtg gga get ttt gtc act eat tgt ggt tgg aat tea acg ctt gaa gga 1220 
Val Gly Ala Phe Val Thr His Cys Gly Trp Asn Ser Thr Leu Glu Gly 

355 360 365 

gta tea gca ggg gtg ect atg gtg acc tgg cct gtg ttt gca gag caa 1268 
Val Ser Ala Gly Val Pro Met Val Thr Trp Pro Val Phe Ala Glu Gin 
370 375 380 385 

ttt ttc aat gaa aag ttg gtg act gag gtt ttg aga act ggg get ggt 1316 
Phe Phe Asn Glu Lys Leu Val Thr Glu Val Leu Arg Thr Gly Ala Gly 

390 395 400 

gtt ggt tea atg caa tgg aaa aga tea get age gag gga gta aaa agg 1364 
Val Gly Ser Met Gin Trp Lys Arg Ser Ala Ser Glu Gly Val Lys Arg 
405 410 415 
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gaa gca ata get aag gca ata aag aga gtc atg gtg agt gaa gaa gca 1412 
Glu Ala He Ala Lys Ala He Lys Arg Val Met Val Ser Glu Glu Ala 

420 425 430 

gag gga ttc aga aac cga get aaa gee tac aaa gag atg gca aaa caa 1460 
Glu Gly Phe Arg Asn Arg Ala Lys Ala Tyr Lys Glu Met Ala Lys Gin 

435 440 445 

get att gaa gaa gga gga tct tct tac tct gga ttg act act ttg eta 1508 
Ala He Glu Glu Gly Gly Ser Ser Tyr Ser Gly Leu Thr Thr Leu Leu 
450 455 460 465 

caa gat ata agt aca tat agt tee aaa agt eat taactgcaca actaaaaaaa 1561 
Gin Asp He Ser Thr Tyr Ser Ser Lys Ser His 

470 475 
tgtagtgttg ttetatacaa tttttatgct tttttatgcg tgtaetaatt taaacatgga 1621 
tttagtgaca gcactttttg ttacttctta taatgacatt tcggatgg 1669 
<210> 10 
<211> 476 
<212> PRT 

<213> Petunia hybrida 
<220> 

<223> Amino acid sequence of a protein having glycosyl trans 
ferase to aurone 
<400> 10 

Met Gly Gin Leu His Phe Phe Phe Phe Pro Met Met Ala His Gly His 

15 10 15 

Met He Pro Thr Leu Asp Met Ala Lys Leu Phe Ala Ser Arg Gly Val 
20 25 30 
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Lys Ala Thr He lie Thr Thr Pro Leu Asn Glu Ser Val Phe Ser Lys 

35 40 45 

Ala He Glu Arg Asn Lys His Glu He Asp He Arg Leu He Lys Phe 
- 50 55 60 

Gin Ala Val Glu Asn Gly Leu Pro Glu Gly Cys Glu Arg He Asp Leu 
65 70 75 80 

He Pro Ser Asp Asp Lys Leu Ser Asn Phe Leu Lys Ala Ala Ala Met 

85 90 95 

Met Gin Glu Pro Leu Glu Gin Leu He Glu Glu Cys His Pro Asn Cys 

100 105 110 

Leu Val Ser Asp Met Phe Leu Pro Trp Thr Thr Asp Thr Ala Ala Lys 

115 120 125 

Phe Asn He Pro Arg He Val Phe His Gly Thr Ser Phe Phe Ala Leu 

130 135 140 

Cys Val Glu Asn Ser Asn Arg Thr Asn Lys Pro Phe Lys Asn Val Ser 
145 150 155 160 

Ser Asp Ser Glu Thr Phe Val Val Pro Asn Leu Pro His Glu He Arg 

165 170 175 

Leu Thr Arg Thr Gin Leu Ser Pro Phe Glu Gin Ser Leu Glu Glu Thr 

180 185 190 

Pro Met Ser Arg Met He Lys Ala Val Arg Glu Ser Asp Ala Lys Ser 

195 200 205 

Tyr Gly Val He Phe Asn Ser Phe Tyr Glu Leu Glu Ser Asp Tyr Val 

210 215 . 220 

Glu His Tyr Thr Lys Val Leu Gly Arg Lys Ser Trp Ala He Gly Pro 
225 230 235 240 
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Leu Ser Leu Cys Asn Arg Asp He Glu Asp Lys Ala Glu Arg Gly Lys 

245 250 255 

He Ser Ser He Asp Lys His Glu Cys Leu Asn Trp Leu Asp Ser Lys 
_ 260 265 270 

Lys Pro Ser Ser He Val Tyr Val Cys Phe Gly Ser Val Ala Asp Phe 

275 280 285 

Thr Ala Ala Gin Met Arg Glu Leu Ala Leu Gly He Glu Ala Ser Gly 

290 295 300 

Gin Glu Phe He Trp Ala Val Arg Arg Gly Lys Glu Glu Gin Asp Asn 
305 310 315 320 

Glu Glu Trp Leu Pro Glu Gly Phe Glu Glu Arg Thr Lys Glu Lys Gly 

325 330 335 

Leu He He Arg Gly Trp Ala Pro Gin Val Leu He Leu Asp His Gin 

340 345 350 

Ala Val Gly Ala Phe Val Thr His Cys Gly Trp Asn Ser Thr Leu Glu 

355 360 365 

Gly Val Ser Ala Gly Val Pro Met Val Thr Trp Pro Val Phe Ala Glu 

370 375 380 

Gin Phe Phe Asn Glu Lys Leu Val Thr Glu Val Leu Arg Thr Gly Ala 
385 390 395 400 

Gly Val Gly Ser Met Gin Trp Lys Arg Ser Ala Ser Glu Gly Val Lys 

405 410 415 

Arg Glu Ala He Ala Lys Ala He Lys Arg Val Met Val Ser Glu Glu 

420 425 430 

Ala Glu Gly Phe Arg Asn Arg Ala Lys Ala Tyr Lys Glu Met Ala Lys 
435 440 445 
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Gin Ala lie Glu Glu Gly Gly Ser Ser Tyr Ser Gly Leu Thr Thr Leu 

450 455 460 

Leu Gin Asp He Ser Thr Tyr Ser Ser Lys Ser His 
46_5 470 475 

<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 11 

ataactacat atggctattc ccaca 25 
<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 
<400> 12 

gaacaggatc ctaaaaggac ct 22 
<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 13 
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ataactacat atgggtcagc tcca 24 
<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 
<400> 14 

ctcgtaccat ggaaaactat tct 23 
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